The epidermal growth factor-induced calcium signal in A431 cells.
Addition of epidermal growth factor (EGF) to human A431 cells causes a 2-4-fold increase in cytoplasmic free Ca2+ concentration ([Ca2+]i) as measured by quin-2 fluorescence. The EGF effect is rapid but transient: [Ca2+]i reaches a maximum within 30-60 s and then returns to its resting value (182 +/- 3 nM) over a 5-8-min period. The EGF-induced [Ca2+]i rise is completely dependent on extracellular Ca2+, is abolished by La3+ and Mn2+, and is not accompanied by changes in membrane potential (mean values of -64 mV). Serum also elicits a transient [Ca2+]i rise in A431 cells, but this response is not dependent on the presence of extracellular Ca2+. The tumor promoter 12-O-tetradecanoylphorbol 13-acetate completely inhibits the EGF- and serum-induced increases in [Ca2+]i without affecting basal [Ca2+]i levels. Our results, together with previous 45Ca2+ uptake data (Sawyer, S. T., and Cohen, S. (1981) Biochemistry 20, 6280-6286), suggest that while serum factors trigger the release of Ca2+ from internal stores, EGF acts by opening a voltage-independent Ca2+ channel in the plasma membrane. The data further suggest a role for protein kinase C in attenuating the Ca2+-mobilizing mechanisms of EGF and serum.